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ABSTRACT 

The r e t u r n  of  a n  Apol lo /Sa turn  V s p a c e  v e h i c l e  ( S V )  
t o  t h e  VAB d u r i n g  pad o p e r a t i o n s  f o r  a l u n a r  m i s s i o n  w i l l  i n f l u e n c e  
t h e  o p e r a t i o n a l  a b i l i t y  t o  meet l u n a r  l a u n c h  o p p o r t u n i t i e s .  
r e t u r n  r e q u i r e m e n t s  are  d e f i n e d  b y  t h e  SV/pad c o n f i g u r a t i o n  a t  
t h e  p o i n t  d u r i n g  p r e l a u n c h  o p e r a t i o n s  when a r e t u r n  t o  t h e  VAB 
i s  i n i t i a t e d .  
times a re  examined f o r  f i v e  pad c o n f i g u r a t i o n s  p r e s e n t l y  b e i n g  
used  f o r  p l a n n i n g  a t  K S C .  The i n f l u e n c e  o f  a S V  r e t u r n  t o  t h e  
VAB on monthly l u n a r  l a u n c h  o p p o r t u n i t i e s  is 

VAB 

These r e q u i r e m e n t s  and t h e  a s s o c i a t e d  VAB r e t u r n  

d i s c u s s e d  i n  terms 
of  t hese  c o n f i g u r a t i o n s .  

It i s  concluded  t h a t :  

a .  If a h u r r i c a n e  r ecyc le  t o  t h e  VAB o c c u r s  a f t e r  
L-24 days  ( c a l e n d a r ) ,  t h e  SV w i l l  n o t  b e  ab le  
t o  meet t h e  beg inn ing  o f  t h e  f i r s t  l u n a r  l a u n c h  
o p p o r t u n i t y .  

b. I f  a h u r r i c a n e  r e c y c l e  t o  t h e  VAB o c c u r s  a f t e r  
L-17 day's ( c a l e n d a r ) ,  i t  w i l l  n o t  be p o s s i b l e  
t o  l a u n c h  t h e  S V  d u r i n g  t h e  f i rs t  l u n a r  l a u n c h  
o p p o r t u n i t y .  

C .  If an o r d e r l y  r e t u r n  t o  t h e  VAB ( f o r  r e p a i r )  
i s  made a f t e r  S V  h y p e r g o l i c s  l o a d i n g  i s  completed 
("-8 d a y s ) ,  i t  i s  u n c e r t a i n  whether t h e  SV can  
be r e t u r n e d  t o  t h e  pad and p r e l a u n c h  o p e r a t i o n s  
comple ted  b e f o r e  t h e  end of  t h e  second l u n a r  
l a u n c h  o p p o r t u n i t y .  

. ' '  . e 
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MEMORANDUM FOR FILE 

1. I N T R O D U C T I O N  

The r e t u r n  o f  a n  Apol lo /Sa turn  V sBace v e h i c l e  (SV) 
t o  t h e  VAB d u r i n g  pad p r e l a u n c h  o p e r a t i o n s  f o r  a l u n a r  m i s s i o n  w i l l  
i n f l u e n c e  t h e  o p e r a t i o n a l  a b i l i t y  t o  meet l u n a r  l a u n c h  oppor- 
t u n i t i e s .  C o n t i n g e n c i e s  which would r e q u i r e  r e t u r n i n g  t h e  
space  v e h i c l e  t o  t h e  VAB g e n e r a l l y  f a l l  i n t o  two c a t e g o r i e s :  

a .  Weather c o n d i t i o n s  ( i . e .  h u r r i c a n e s ) .  

b ,  Repair /Replacement .  

VAB r e t u r n  r e q u i r e m e n t s  a re  d e f i n e d  by t h e  SV/pad 
c o n f i g u r a t i o n  a t  t h e  p o i n t  d u r i n g  p r e l a u n c h  o p e r a t i o n s  when a 
r e t u r n  t o  t h e  VAB i s  i n i t i a t e d .  P r e l i m i n a r y  p l a n n i n g  a t  KSC 
has d e f i n e d  f i v e  such  pad c o n f i g u r a t i o n s .  These c o n f i g u r a t i o n s  
have a s s o c i a t e d  w i t h  them t h e  r e q u i r e d  o p e r a t i o n s  and r e t u r n  
t imes t o  e f f e c t  t h e  VAB t r a n s f e r .  T h i s  memorandum examines 
t h e  p r e l a u n c h  o p e r a t i o n s  i n  terms o f  t hese  c o n f i g u r a t i o n s  f o r  
r e t u r n s  t o  t h e  VAB under  ( a )  and ( b )  above ,  and d i s c u s s e s  t h e i r  
e f f e c t  on t h e  a b i l i t y  o f  t h e  SV t o  meet a l u n a r  l a u n c h  
o p p o r t u n i t y  f o l l o w i n g  a VAB r e t u r n .  

2.  ORDERLY RETURN TO THE VAB 

a .  Genera l  

LC-39 pad o p e r a t i o n s  are  p r e s e n t l y  p lanned  t o  b e g i n  
abou t  39 c a l e n d a r  d a y s  p r i o r  t o  t h e  b e g i n n i n g  o f  t h e  l aunch  
o p p o r t u n i t y  f o r  a l u n a r  m i s s i o n . *  T h i s  o p e r a t i o n s  p l a n  u t i l i z e s  
a 5-day workweek l e a v i n g  approx ima te ly  8 weekend days  f o r  
con t ingency  o p e r a t i o n s .  

*Based 
d a t e d  March 

on t h e  P r e l i m i n a r y  
1 4 ,  1967.  

KSC 
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S i n c e  a requi rement  t o  r e t u r n  t h e  SV t o  t h e  VAB 
c o u l d  o c c u r  a t  any t i m e  d u r i n g  pad o p e r a t i o n s ,  t h e  conf igu -  
r a t i o n  of t h e  complex and c o n d i t i o n  of t h e  SV are  t h e  p r imary  
f a c t o r s  i n  d e t e r m i n i n g  t h e  t i m e  needed t o  accompl i sh  t h e  t r a n s -  
fer. 
r a t i o n s  have been s e l e c t e d  by KSC.* 
d e f i n e d  a t  s p e c i f i c  p o i n t s  d u r i n g  p r e l a u n c h  o p e r a t i o n s ,  a re  
as follows: 

For  p u r p o s e s  o f  m i s s i o n  p l a n n i n g ,  f i v e  SV/pad conf igu -  
These c o n f i g u r a t i o n s ,  

C o n f i g u r a t i o n  

#1 

#2 

# 3  

# 4  

# 5  

S t a g e  of  Pad O p e r a t i o n s  

Af t e r  SV/GSE/Facili ty mate t o  
t h e  pad b u t  p r i o r  t o  t h e  a r r i v a l  
o f  MSS. 

A f t e r  SV/GSE/Facili ty mate 
w i t h  pad and MSS b u t  p r i o r  t o  
h y p e r g o l i c  and SC c r y o g e n i c  
l o a d i n g .  

Af te r  h y p e r g o l i c  and RP-1 
l o a d i n g  w i t h  MSS i n  p l a c e  a t  
t h e  pad .  

Af te r  h y p e r g o l i c ,  RP-1 and 
SC c r y o g e n i c  l o a d i n g ,  SC f u e l  
c e l l  a c t i v a t e d ,  o rdnance  i tems 
connec ted  e x c e p t  d e s t r u c t  
sys tem and MSS i n  p l a c e  a t  
t h e  pad .  

Af te r  a l a u n c h  s c r u b - h y p e r g o l i c s ,  
RP-1 and c r y o g e n i c s  l o a d e d ,  SC 
f u e l  c e l l s  a c t i v a t e d ,  o rdnance  
items c o n n e c t e d ,  i n c l u d i n g  
d e s t r u c t  sys t em,  MSS removed, 
and swing arms and  damper s t r u t  
r e t r a c t e d .  

The nominal  o r d e r l y  r e t u r n  t ime r e q u i r e d  f o r  e a c h  
c o n f i g u r a t i o n  i s  l i s t e d  i n  Table  1, i n c l u d i n g  a t a b u l a t i o n  o f  
t h e  major  o p e r a t i o n s  invo lved .  The t imes  i n c l u d e  a +hour  
a l lowance  f o r  s e c u r i n g  t h e  SV i n  t h e  VAB. 

" P r e l i m i n a r v  KSC T r a n s f e r  O p e r a t i o n s  Charts3Pad-to-VAB, 
d a t e d  March 8 ,  1967 .  
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. 
b .  SV/Pad C o n f i g u r a t i o n  Impact on VAB R e t u r n  T i m e s  

It  can  be s e e n  i n  Tab le  1 t h a t  t h e  t i m e  r e q u i r e d  t o  

( F i g u r e  1 shows t h e  c o n f i g u r a t i o n  s t a t u s  d u r i n g  

r e t u r n  t h e  space  v e h i c l e  t o  t h e  VAB f o r  each  c o n f i g u r a t i o n  
p r o g r e s s i v e l y  i n c r e a s e s  as pad o p e r a t i o n s  p roceed  toward 
l a u n c h  d a y .  
t h e  v a r i o u s  s tages  o f  pad o p e r a t i o n s . )  The i n c r e a s e  i n  r e t u r n  
t i m e  produced by t h i s  p r o g r e s s i o n  i s  d i s c u s s e d  i n  t h e  f o l l o w i n g :  

C o n f i g u r a t i o n  #1 - The bui ld-up  o f  c o n f i g u r a t i o n  
#1 a t  t h e  l aunch  pad o c c u r s  o v e r  a th ree -day  
p e r i o d  ( F i g u r e  1). The d i v i d i n g  l i n e  between 
c o n f i g u r a t i o n s  #1 and # 2  i s  c o n s i d e r e d  t o  be 
d e f i n e d  by t h e  p o i n t  i n  t h e  s c h e d u l e  where LV 
power i s  t u r n e d  on and hardware checks  b e g i n .  

The VAB r e t u r n  t ime f o r  c o n f i g u r a t i o n  #1 
w i l l  v a r y  depending on t h e  phase  r e a c h e d  d u r i n g  
t h i s  p o r t i o n  o f  t h e  countdown. 
p l a n s  i n d i c a t e  a minimum r e t u r n  t ime o f  1 4  hour s  
and a maximum r e t u r n  t i m e  o f  2 0  h o u r s  are  
r e q u i r e d .  T h i s  v a r i a t i o n  i s  caused  p r i m a r i l y  
by  t h e  l o c a t i o n  of  t h e  Crawler T r a n s p o r t e r ,  t h e  
t i m e  r e q u i r e d  t o  t r a n s f e r  i t  t o  t h e  pad,  and 
t h e  amount o f  SV s e c u r i n g  r e q u i r e d  which a g a i n  
i s  dependent  on t h e  bu i ld-up  i n  c o n f i g u r a t i o n  #l. 

-- 

P r e l i m i n a r y  

C o n f i g u r a t i o n  # 2  - T h i s  c o n f i g u r a t i o n  i s  r e a c h e d  
when t h e  MSS i s  t r a n s f e r r e d  and i n t e g r a t e d  w i t h  
t h e  S V  and pad .  The e f f e c t  on a VAB r e t u r n  i s  
t o  i n c r e a s e  t h e  t ime r e q u i r e d  o v e r  t h a t  f o r  
c o n f i g u r a t i o n  #1 by 8 hour s .  The a d d i t i o n a l  
8 h o u r s  i s  r e q u i r e d  t o  d e t a c h  t h e  MSS and remove 
i t  from t h e  launch  pad .  

The above o p e r a t i o n a l  r e t u r n  t i m e  i s  dependent  
on t h e  a v a i l a b i l i t y  o f  one or two Crawler 
T r a n s p o r t e r s .  O p e r a t i o n s  u s i n g  a s i n g l e  CT adds 
t h r e e  h o u r s  t o  t h i s  r e t u r n  t i m e .  

C o n f i g u r a t i o n  # 3  - The bui ld-up  t o  c o n f i g u r a t i o n  # 3  
from c o n f i g u r a t i o n  # 2  i s  b a s i c a l l y  comple te  when 
h y p e r g o l i c  p r o p e l l a n t s  and RP-1 are f u l l y  loaded  
(T-8 d a y s ) .  These o p e r a t i o n s  e x t e n d  o v e r  a fou r -  
day p e r i o d .  As seen  i n  T a b l e  1, when this con- 
f i g u r a t i o n  i s  reached, the t i m e  r e q u i r e d  f o r  a n  
o r d e r l y  VAB r e t u r n  s i g n i f i c a n t l y  i n c r e a s e s .  VAB 
r e t u r n  t i m e  w i l l  b e  i n c r e a s e d  by 5 days  i f  hyper-  
g o l i c s  are  f u l l y  loaded .  These 5 days  are 
p r e s e n t l y  r e q u i r e d  t o  d r a i n  t h e  SC ahd S-IVB 
h y p e r g o l i c  p r o p e l l a n t s  and pu rge  t h e  subsys tem 
w i t h  G N 2 .  
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The ma jo r  p o r t i o n  o f  t h i s  t i m e  i s  r e q u i r e d  
to purge  t h e  subsystems o f  h y p e r g o l i c s  t o  t h e  
s a f e t y  l e v e l  p r e s e n t l y  r e q u i r e d  i n  t h e  VAB. 
S u f f i c i e n t  e x p e r i e n c e  i n  t h i s  p a r t i c u l a r  ope ra -  
t i o n  has n o t  y e t  been a t t a i n e d ;  t h e r e f o r e ,  t h e  
?-day number i s  not  f i r m .  

I f  t h e  SV/pad i s  n o t  f u l l y  i n  c o n f i g u r a t i o n  
# 3  ( h y p e r g o l i c s  not  comple t e ly  l o a d e d ) ,  t h e  
a d d i t i o n a l  f i v e  days might be r educed ;  b u t  a t  
p r e s e n t  such  times have n o t  been d e t e r m i n e d .  
A l so ,  LV d e t a n k i n g  o f  RP-1 f u e l  adds two h o u r s  
t o  t h e  r e t u r n  time.. 

C o n f i g u r a t i o n  #4 - T h i s  c o n f i g u r a t i o n  i s  r e a c h e d  
w i t h  t h e  l o a d i n g  of t h e  SC c r y o g e n i c s ,  f u e l  c e l l  
a c t i v a t i o n  and ordnance  items connec ted .  Prepa-  
r a t i o n s  f o r  r e a c h i n g  t h i s  p o i n t  are s t a r t e d  
d u r i n g  t h e  l a t t e r  p o r t i o n  o f  c o n f i g u r a t i o n  # 3 .  
The impact  on VAB r e t u r n  t ime will a g a i n  be 
dependent  on t h e  p o i n t  i n  t i m e  t h a t  a r e t u r n  i s  
i n i t i a t e d .  
t h e  VAB r e t u r n  time i s  i n c r e a s e d  by t h r e e  d a y s  
ove r  t h a t  r e q u i r e d  f o r  c o n f i g u r a t i o n  #3. T h i s  a d d i -  
t i o n a l  t i m e  i s  r e q u i r e d  t o  d e t a n k  SC c r y o g e n i c s ,  
s e c u r e  SC sys t ems  and remove S V  o rdnance .  

Assuming a comple te  c o n f i g u r a t i o n  #4, 

The 3 days  a l l o t t e d  f o r  t h e s e  o p e r a t i o n s  
a r e  broken  down as f o l l o w s :  

1. SLA, CSM, and GSE p r e p a r a t i o n s  
( 8  h r s ) .  

2 .  Unloading o f  S C  LOX, LH2 and GHe 
( 8  h r s ) .  

3. S e c u r e  LV ( 8  h r s ) .  

4 .  F u e l  c e l l  cooldown ( 3 9  h r s ) .  

5 .  SC ordnance  removal  ( 1 6  h r s ) .  

A p o r t i o n  o f  t h e s e  o p e r a t i o n s  may be done i n  
p a r a l l e l ,  bu t  i tems 4 and 5 a re  p r e s e n t l y  
schedu led  as s e r i a l  o p e r a t i o n s  and a c c o u n t  
f o r  more t h a n  2 of t h e  3 days .  
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C o n f i g u r a t i o n  #5  - T h i s  i s  a c t u a l l y  t h e  l a u n c h  
c o n f i g u r a t i o n  w i t h  LV p r o p e l l a n t s  f u l l y  loaded--  
such  as would b e  t h e  s i t u a t i o n  d u r i n g  t h e  CDDT 
and l a u n c h  countdown. 
t h i s  c a s e  w i l l  b e  i n c r e a s e d  by one day  o v e r  t h a t  
r e q u i r e d  f o r  c o n f i g u r a t i o n  # 4 .  T h i s  t i m e  i s  
r e q u i r e d  t o  move t h e  MSS t o  t h e  p a d ,  d e t a n k  
LV c r y o g e n i c s ,  and pu rge  t h e  stages for. ope ra -  
t i o n s  a s s o c i a t e d  w i t h  a c o n f i g u r a t i o n  # 4  r e t u r n  
t o  t h e  VAB. 

The VAB r e t u r n  t i m e  i n  

3 .  H U R R I C A N E  RECYCLE TO THE VAB 

a .  Genera l  

H u r r i c a n e s  e x h i b i t  a n e a r l y  un i fo rm wind p r o f i l e  f rom 
t h e  ground l e v e l  up t o  s e v e r a l  hundred f e e t  and are  c h a r a c t e r i z e d  
by wind speeds o f  64 k n o t s  o r  g r e a t e r - - u s u a l l y  g r e a t e r .  
t o r i c a l  da ta  shows t h a t  h u r r i c a n e  c l o s e  approaches  t o  K S C  
( w i t h i n  300 n.m.) o c c u r  p r i m a r i l y  i n  t h e  months o f  June  t h r o u g h  
October  w i t h  August ,  September and Oc tobe r  t h e  most predominant .  
S i n c e  h u r r i c a n e s  need o n l y  make a c l o s e  approach  t o  g e n e r a t e  
damaging winds and r a i n ,  t h e  p r o b a b i l i t y  o f  hav ing  t o  r e c y c l e  
t h e  S V  t o  t h e  VAB i s  g r e a t e s t  d u r i n g  a f u l l  q u a r t e r  o f  each  
y e a r .  

His- 

The c u r r e n t  wind l e v e l  l i m i t a t i o n  f o r  moving t h e  
MSS w i t h  t h e  CT i s  35 k n o t s  a t  t h e  60- foot  l e v e l ,  and  f o r  t h e  
SV/ML 50 k n o t s  a t  t h e  195-foot  l e v e l .  
t h e  h u r r i c a n e  warning  c o n d i t i o n s  a t  K S C  a re :  

I n  r e l a t i o n  t o  t h i s ,  

C o n d i t i o n  

b .  

I 

H u r r i c a n e  winds 50 mph p r e d i c t e d  
t o  o c c u r  w i t h i n  ( h o u r s )  

1 2  

I1 24  

I11 48 

72 I V  

H u r r i c a n e  Recycle  P r i o r  t o  S V  H y p e r g o l i c s  Loading 

A s  shown i n  T a b l e  1, t h e  t i m e  t o  r e t u r n  t h e  S V  t o  t h e  
VAB i s  20  h o u r s  f o r  c o n f i g u r a t i o n ' # l  and  28 h o u r s  f o r  con- 
f i g u r a t i o n  #2 .  
l a s t  June  was accompl ished  i n  1 2  h o u r s .  A t  t h e  t i m e ,  t h i s  
v e h i c l e  was r o u g h l y  i n  a c o n f i g u r a t i o n  #1 s t a t u s .  
s i n c e  AS-500F c a r r i e d  a dummy s p a c e c r a f t ,  t h e  r e t u r n  t i m e  f o r  
a comple te  Apo l lo /Sa tu rn  V would p r o b a b l y  conform more c l o s e l y  

The h u r r i c a n e  r e c y c l e  o f  AS-500F t o  t h e  VAB 

However, 
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t o  t h e  c u r r e n t  K S C  s c h e d u l e .  Depending on l o c a l  c o n d i t i o n s ,  
wea the r  p r e d i c t i o n s ,  e t c . ,  i t  a p p e a r s  t h a t  a move t o  t h e  
VAB shou ld  b e  s t a r t ed  as soon as h u r r i c a n e  c o n d i t i o n  I11 i s  
s e t .  

c .  H u r r i c a n e  Recycle  Af te r  S V  Hypergo l i c s  Loading 

A s  shown i n  F igu re  1, a l l  S V  h y p e r g o l i c  p r o p e l l a n t s  
are l o a d e d  by T-8 d a y s .  T h e r e a f t e r ,  t h e  pad c o n f i g u r a t i o n  i s  
a l w a y s  # 3  o r  g rea t e r .  It i s  e a s i l y  s e e n  from T a b l e  1 t h a t  
o r d e r l y  r e t u r n  t imes r e q u i r e d  f o r  c o n f i g u r a t i o n s  #3 ,  #4 o r  
#5  g r e a t l y  exceed  t h e  c u r r e n t  h u r r i c a n e  warning  c o n d i t i o n s  a t  
K S C .  To a l l e v i a t e  t h i s  c o n s t r a i n t ,  t h e  K S C  s a f e t y  o f f i c e  has 
s t a t e d  t h a t  i f  s u f f i c i e n t  t i m e  does  n o t  e x i s t  t o  d e t a n k  and 
pu rge  t h e  S V  h y p e r g o l i c  subsystems b e f o r e  a n  approach ing  
h u r r i c a n e  i m p e r i l s  t h e  S V ,  t h e  SV/ML can  be moved back t o  t h e  
VAB w i t h  h y p e r g o l i c s  on board .  T h i s  i s  a n  obvious  c h o i c e  
r a the r  t h a n  r i s k  s e v e r e  damage and/or  l o s s  of  t h e  SV. The 
t ime r e q u i r e d  t o  r e t u r n  t h e  SV t o  t h e  VAB w i t h o u t  d e t a n k i n g  
h y p e r g o l i c s  would cor respond more c l o s e l y  t o  t h e  maximum time 
r e q u i r e d  f o r  a c o n f i g u r a t i o n  # 2  s c h e d u l e .  The t i m e ,  however, 
t o  complete  a n  emergency t r a n s f e r  would i n c r e a s e  as t h e  pad 
area reached  c o n f i g u r a t i o n  # 4  and # 5 .  C o n f i g u r a t i o n  #5 
i n v o l v e s  t h e  grea tes t  emergency r e t u r n  t i m e  s i n c e  b o t h  S C  
and LV c r y o g e n i c s  would have t o  be de t anked  and pu rged ,  and 
SV ordnance  removed i n  a d d i t i o n  t o  t h e  o t h e r  r e q u i r e m e n t s  
( a b o u t  50 h o u r s ) .  However, i t  i s  d o u b t f u l  t h a t  K S C  would com- 
m i t  t h e  v e h i c l e  t o  a c o n f i g u r a t i o n  #5 s t a t u s  ( L V  c r y o g e n i c s  
l o a d e d )  w i t h  an  e x i s t i n g  h u r r i c a n e  c o n d i t i o n  of I11 o r  g rea t e r .  

d .  H u r r i c a n e  Recycle  f o r  two Space V e h i c l e s  

The p o s s i b i l i t y  e x i s t s  t h a t  s c h e d u l e  and hardware 
c o n f l i c t s  c o u l d  r e s u l t  i n  two s p a c e  v e h i c l e s  b e i n g  on-pad a t  
t h e  same t i m e .  An a l t e r n a t e  con t ingency  s i t u a t i o n  here i s  t h a t  
o f  a c o n c u r r e n t  h u r r i c a n e  r e c y c l e  b e i n g  r e q u i r e d .  I n  such  
a s i t u a t i o n ,  t h e  approach  of a h u r r i c a n e  would p r o b a b l y  f i n d  
each s p a c e  v e h i c l e  i n  a d i f f e r e n t  c o n f i g u r a t i o n .  There a r e ,  
however,  no a p p a r e n t  c o n s t r a i n t s  i n  e f f e c t i n g  a doub le  r e t u r n  
t o  t h e  VAB and t h i s  i s  on ly  ment ioned  here  as a f u r t h e r  
c o n s i d e r a t i o n .  

4 .  ABILITY TO MEET THE LAUNCH OPPORTUNITY 

a .  After H u r r i c a n e  Recycle  t o  t h e  VAB 

The chances  o f  a h u r r i c a n e  r e c y c l e  o c c u r r i n g  a re ,  a t  
b e s t ,  l i m i t e d .  However, i t  i s  c e r t a i n l y  p r o b a b l e  t h a t  LC-39 
w i l l  e x p e r i e n c e  a n o t h e r  h u r r i c a n e  r e c y c l e  (as  i n  t h e  c a s e  o f  
AS-500F). I f  t h i s  i n v o l v e s  a l u n a r  m i s s i o n  v e h i c l e ,  what w i l l  
b e  t h e  e f f e c t  on t h e  l a u n c h  o p p o r t u n i t y ?  
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A VAB r e t u r n  d u r i n g  p r e l a u n c h  o p e r a t i o n s  w i l l  impact  
t h e  l u n a r  l aunch  o p p o r t u n i t y  t o  a d e g r e e  dependent  on t h e  SV/pad 
c o n f i g u r a t i o n  and t h e  amount o f  pad o p e r a t i o n s  r e q u i r e d  t o  
b r i n g  t h e  SV s t a t u s  back t o  t h e  p o i n t  when t h e  VAB r e t u r n  was 
n e c e s s a r y .  An examina t ion  o f  t h e  t u r n a r o u n d  t imes  would 
i n d i c a t e  t h a t  t o  meet t h a t  month 's  l a u n c h  o p p o r t u n i t y ,  t h e  
VAB r e t u r n  must o c c u r  d u r i n g  t h e  e a r l y  p a r t  o f  pad  o p e r a t i o n s .  

F i g u r e  2 shows t h e  a b i l i t y  t o  meet t h e  o r i g i n a l  
l a u n c h  o p p o r t u n i t y  f o l l o w i n g  a h u r r i c a n e  r e c y c l e  t o  t h e  VAB. 
The re  are two b a s i c  assumpt ions  i n  t h i s  f i g u r e .  

(1) The VAB s t a y  t i m e  i s  dependent  on t h e  weather 
c o n d i t i o n s .  Assuming t h a t  t h e r e  are  no VAB 
o p e r a t i o n s  o t h e r  t h a n  s e c u r i n g  t h e  SV,  a 
s t a y  t ime o f  two d a y s  i s  used .  

( 2 )  The SV can b e  launched  i n  22  days ( c a l e n d a r )  
a f t e r  i n i t i a t i o n  o f  movement back t o  t h e  pad .  

The VAB-to-pad r e t u r n  t i m e  w i l l  depend on t h e  amount 
of pre-move p r e p a r a t i o n s  accompl ished  d u r i n g  t h e  two-day 
p e r i o d  above.  Assuming t h e  m a j o r i t y  o f  p r e p a r a t i o n s  are made 
d u r i n g  t h e  l a t t e r  p a r t  of  t h i s  t i m e ,  app rox ima te ly  22 hour s  
w i l l  b e  r e q u i r e d  t o  t r a n s f e r  and mate t h e  SV t o  t h e  pad.  

The c r i t i c a l  p o i n t  i n  t h e  p r e l a u n c h  o p e r a t i o n s  
appears t o  be  p r i o r  t o  FRT p r e p a r a t i o n  and a f t e r  SC s y s t e m s  
v e r i f i c a t i o n  (see F i g u r e  1). The SV i s  i n  c o n f i g u r a t i o n  # 2  
a t  t h i s  t i m e  and r e q u i r e s  4 . 2  d a y s  f o r  a VAB t u r n a r o u n d .  I f  
4 days a re  a l lowed a t  t h e  pad f o r  i n t e g r a t i o n  and v e r i f i c a t i o n  
o f  t h e  c o n f i g u r a t i o n ,  8 . 2  days would have been l o s t  from t h e  
s c h e d u l e .  T h i s  assumes t h a t  a f t e r  t h e  4 days  (on  p a d ) ,  
p r e p a r a t i o n s  f o r  t h e  FRT cou ld  b e g i n .  

P a r t  o f  t h e  8 .2  days c o u l d  be r e g a i n e d  by  g o i n g  t o  
a 7-day workweek. The weekend t i m e  r ema in ing  a t  t h i s  p o i n t  
would b e  6 d a y s .  U t i l i z i n g  t h i s  t i m e  p u t s  t h e  s c h e d u l e  2 . 2  
d a y s  i n t o  t h e  8-day l a u n c h  o p p o r t u n i t y .  Depending on t h e  
l a u n c h  windows s e l e c t e d  d u r i n g  t h e s e  8 d a y s ,  i t  would s t i l l  
be  p o s s i b l e  t o  l aunch  t h a t  month. The t u r n a r o u n d  t i m e ,  as 
d e f i n e d  b y  t h e  above p h a s e s ,  i s  t h e r e f o r e  v a r i a b l e ,  b e i n g  a 
f u n c t i o n  o f  SV/pad c o n f i g u r a t i o n ,  weather c o n d i t i o n s  and VAB 
o p e r a t i o n s .  Thus,  i t  can be  s e e n  t h a t  a f t e r  t h e  SV has been 
on pad f o r  more t h a n  two weeks, a h u r r i c a n e  r e c y c l e  c o u l d  cause  
t h e  l a u n c h  date  t o  b e g i n  s l i p p i n g  t o  a l a t e r  t i m e  i n  t h e  l a u n c h  
o p p o r t u n i t y .  A h u r r i c a n e  r e c y c l e  a f t e r  t h e  f i r s t  t h ree  weeks 
on pad w i l l  c ause  t h e  i n i t i a l  l a u n c h  o p p o r t u n i t y  t o  be missed 
c o m p l e t e l y .  Note t h a t  i n  order  t o  e f f e c t  t h i s  t u r n a r o u n d ,  t h e  
SV/pad c o n f i g u r a t i o n  can  never  be grea te r  t h a n  c o n f i g u r a t i o n  #2 .  



*This is contingent upon a successful requalification 
program by MSC. Current subsystem lifetimes are 30 days for 
the CSM and 44 days for the LM. 
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b. Orderly Recycle to the VAB 

An orderly recycle to the VAB would normally occur 
when some repair/replacement in the SV is required which cannot 
be performed at the pad. This type of. contingency becomes 
significant after loading SV hypergolic propellants (configu- 
ration # 3 )  since the lifetime of the hypergolic subsystems is 
limited once they have been wetted. 

Figure 3 shows the ability of the SV to meet the 
second monthly launch opportunity with an orderly recycle to 
the VAB after hypergolics loading. If prelaunch operations 
after S V  return to the pad can be completed in 22 days, a 
maximum of 10 days is available for time in the VAB, depending 
on the point at which the return is initiated (before the 
first launch opportunity). The stay time available in the 
VAB (to make the second opportunity) is progressively reduced 
f o r  returns from configurations #4 and #5. 

The time which might actually be required in the 
VAB depends on the type and amount of repair involved. Since 
it must be something which could not be accomplished at the 
pad, it is safe to assume that this would be an operation of 
major proportions (such as demate, or F-1 engine change) 
requiring a significant amount of time to complete. Hence, 
given a 90-day lifetime for the SC hypergolic subsystems*, 
the probable schedule impact for a return to the VAB (for 
repair) is that at least one and possibly two of the three 
available launch opportunities will be missed. 

5. CONCLUSIONS 

It is concluded that: 

a. If a hurricane recycle to the VAB occurs after 
approximately L-24 days (calendar), the S V  will 
not be able to meet the beginning of the first 
lunar launch opportunity**. 

**These times will probably change since they are based 
on assumptions and preliminary KSC plans. However, it is felt 
they would not change greatly--particularly for a decrease. 
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b .  If a h u r r i c a n e  r e c y c l e  t o  t h e  VAB o c c u r s  a f t e r  
approx ima te ly  L-17 d a y s  ( c a l e n d a r ) ,  i t  w i l l  n o t  
b e  p o s s i b l e  t o  l a u n c h  t h e  SV d u r i n g  t h e  f i r s t  
l u n a r  l a u n c h  oppor tun i ty"" .  

c .  If a n  o r d e r l y  r e t u r n  t o  t h e  VAB ( f o r  r e p a i r )  
i s  made a f t e r  SV h y p e r g o l i c s  l o a d i n g  i s  completed 
(T-8 d a y s ) ,  i t  i s  u n c e r t a i n  whether t h e  SV 
can  be r e t u r n e d  t o  t h e  pad and p r e l a u n c h  opera-  
t i o n s  completed b e f o r e  t h e  end o f  t h e  second 
l u n a r  l a u n c h  o p p o r t u n i t y .  

DMD 
2032-,,,- 

Attachment  
F i g u r e s  1-3 

copy t o  
(See next  page )  
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